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E*§t-*£§{IU ZLXMPEGE.Mt—?£&j8. 

mm p e GjmT-?fr*>mJ s Rv : Bk&&MT-? * 

fc, fcJ;tXT-^^'X±or^-fe^$r^LT, MEM 
PEGr-?. *PtStxmWJB&?—ir . %P&£V 

imm2 ] IWEWMHIi- v h**M P E GEHir 

fflfEfFWEWr - * C*f Jfrf £ m Br- ?ijJ: IflBEtt 
d tzMz . fffli«WSl2L- -y h #iiuiS> t V \ZX h T 

fflBW^E^T- * fcttJW"* mriEr- * SrfflBr- * 

a* £^ txmi* * u £x h- Ttsxf y r t , 

MIE^EiiST - * CtfJ&f I. MBt- * £MB«^ L 

I if 3 3 fijf E+**!Hi- -y r- #M P E GESSt 
■f SHulB+ifeJ&ai-'y r-<07?-feX|g5fc££±#$ 
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KifB^Effix-^ i£j8L*h®im%Z'n o KMz . 

fif a+*«iai- -y b b^< * d izx h 7 $ tix v > & 

ME^ESSr-^cfrttStS MtBr-? * MEr-? 

•J (c* N 7th XTv7bffiz_&Zb &fflg b tm>£ 
Jl2<?)jg-&31iRffi. 
10 im$m] ifiEATM y;-7x-^li, t'rtfn 
hr-f *?fcA-»T±j£8*ifcMPEGEB8T- 

Wat -t* 3 ojg^iHtRa; . 

t'T*r a? (cJ: o T4«SnfcM P E GEfflr-^ 
SrSfTf S tzMC D y ^-7 x-xX'h i Z k m 

ims96] BlflBCD^y^-7x-X(i. f^3 

20 ^ Sr/N°5 U/l'T-^ fc^&t htzfrfti' 0 7)\>-) V 

>i$m®tmzffiz.zzkmwik-tm*mcr>miir 
msm7] micn4y?~-?x.-x&^ Ti??)v 

Uffl»fcJ:o"C±«S<x>tMPEGJEi»f-^*3WH- 

30 h1zth<r) : T : J9)Vim , §:fe4 *-xX'hhc\k 

tweib+tma*. 3 *)3i£>yjR£. 

[is*«9 } MB^^asKi, miBW^iBaai^ift 

^bLXPcu^am-hPcum^xhh^b 

zm t thmm 3 <mis$mm. 

imm 1 0 ] MBWTOasii. memarnm 

m b IX N T S C til^ l N T S C «HHT* 
I. i k ^^fStfc f *M*« 3 cOJi^S^ft . 

1 ] !9£i«M»8a»{i, MEB*«»atii^ 
ff-fi LT P A L tfJTl Sr^-T S P A LJOafit'^S i 

40 t*i*afci-4iiwaB3^3i^ajKi6. 

imsm 1 2 3 s5iEB*ffi«ia2i«i, mm&tm&ji 
m^b LxvGA&jj&±m-h vGAimm-hzz 
b *¥f®b ^mm 3com^mtfim. 

[000 1] 

[#9!«>IW-ft8«#»] *5%Wi. HRfcMPEG 
(Motion Picture Experts Group) EKtCfcJtl.^^U 
r?-bXffi5fe^SiJffll(CML, tt(C(iMPEGffiaSMc« 

50 jgtc^-f^tf. *%mt. : sX*rJxm<r>T-9it- 
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[0002] 

[0003] fl/tS/'a ySHMR^s^tWiftaJ: 3 

mmizmzxm$>&. mm. ®±mtzm-mm. 

IllSit*. J£<Jm*3*rO**J«B*TV (HDTV) 

wi, mmmx'Zz.hwzm'Kztizx*). 

*>*«i: 3*h*fl!^»=«ifc5BR 30 

[0004] m«e>T-;?>i<mEM/Mm#%<?>* 

X\ MPEGS^**. MPEG- IT&oT&MPEG 
-I ITft->Tt>. v;Wr-fTffilWCfti^JBS 

m-fuwcfc^T. atewswwi. «w>iKfcH« 

P E G^MtT : J9)Vm^>>m (DSP) BSSS^Srffi 

m?&zkizmt&. s^»wc*j»t6MPEG«!a 40 

(VCDl^'^HT^f^^ (DVD) fe-jrtt 
T-nmft<?>h%<r>hh?iV>VYT <M (CD) 
7r5l>-<oe0r<ot<O"CAS. MPEG«umi8Ui* 

[00 0 5] MPEGSif^ffiffl-fSV^^T-fT^ 

?z>%pt5£vw®<DimcomTizii* MPEGsaas 
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JUm^m^k MPE G#?8SM£l8Tffl<Z)7 r -A-^x 

JWfcifc. MPEGIW£MT-r*ifiBTttJI!Sfl 
*. *gg. MPEGJt&gfSli, 7yWf^7f-^*< 

[0006] t j: tf«MWI*IWW>MP 

EG»*lt1 i fr&f f ^;P« : F[ll»fc:fttt6flawVN 

I/O**. -tWH^ftSEOMPEG^-fAW. v-X 
T-MHW>f!JBtt, yXfAOCPU. DSP (t>-'^ 

;ni-f«is#) &£v : $mmim®m>£x 
tcSteSftfcr-* a^k** btozrty fbwNjS* 

nmz&mnmm. m&zmyz&<mmLx^& 

O+TjtiS (AxcoAyFfilSr-t-if) £T>rty>Alz 
^ALTV^MPEGx^rAti, gaiSrA^yx^ 

cpu, dsp. &t:im<7)Wwftifr£&mt& 

[0007] i#tc s mpe Gmw.m^^ui. M P 

E GJ!H»rttf>£T«>l!M6*s>jL -AWT* * U 

l>. — MPEG5Jia#||*i^v : A-;^>'XTA>'N' 

X, C P U U y /SrUff-fS J: 3 

fc*>tc. S/XrA{ifflic7)^ra?:g^»-r. v^.r 

AODSP-fe^i^gy-CJi, ■X^Ui'.XriortOT-? 

[0008] 

d a^Hm6*«fiW4 z t izh 

4. 

[00093 #?60J!?)fl!i<O B ftii . MPE GB?aHl|g£ 
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y 7? *x<7)®xmm:'ix i m^mmm^m-riz 

klzhh. 

[oolo] *%w<?>niztii<?>mit. MPEGjg&tt 

*.7te<7)y4i-$ iX. J* 1 )'* 

x<ort> mw<y vx<nt ixfz^mimL-fhU P E 

tmfe^aflw-siiifc**. io 

[00 1 1 3 

[ISS£ft?&-fl>*:J60^&3 *»Htt. MPEGflUI 
£§PV) t y 7 ? -fe x<r)$&t%Mffl j§-£gltR j££ 

««I3S(4. MPEGlBH*-**&#J»ffl»T-**iJ: 
tfttfWBBf-* fcfWWt* fc*>*)C P U ^^tfHSccT) 

aist^a-^tflii*. -tUT^*y««swi, sins 

•y htf)7?-feX|g$fcJK(4. fffE4'*«iai--y h#MP 
E GEISt-? *JMW&#Ba«** i § fc J: WBE* 

*ttWcfi<l8»S*i*. r-^A"x<7)A>h'i|i 

[0012] *»fl0>tt*>BW. «3Kfc<kl«(4. J£l 

fflfcffoTfTJbfl*. 30 
[00 133 

[ mwmfcmm m 1 t , jisw^m p 

*<0»=5rMPEG«H«^)A-i«>>x7ig»flWJ 

[ 0 0 1 4 3 filBT'o -y ?HfcBK«3ivC V>4 «t 3 fc. 
#S8ftf' 1 0 0T*Sii*M P E G9mmt. 

um^ixtzm.mmt : J^-iv^Lx^h. mp 
e Gam® i o o u . m p e Gffiweitte-> fcA *£E 40 

[00 1 53 Ea^tfMWtW-CU. MP E GflUIfS 1 0 
(4. CDS&TAM*, 0tt.tfVCD4*:ttDVD0>6 
-aw>ffi«f-**»iU *LT*MMji:l/CPC 
MflWfc. *fctt«ffi*i:LTNTSCfi#*£jfc*- 
I). WJ8W>J:3fc. MPEG«H»10 0«)A*li* 

MPEGmm^tiTiSfjui^mmt&im 

*. M P E GASH 1 0 0 ■C£j*3*lfc««MMJ«-* 50 
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K«»4rlSI»e*IIISil*. 
[00 1 63 01 F*X7«Wtfc:*JV*T . M P E 

Gflssioofi. »ffimp94oo-c$sn^%!;^ 

*rAfctg|§)LT. gflUiMPEGr-* £8?&-t£> 
iOjOtffTWi, M P E GflBWIciftaSlfr 
t^^^ * 'J ^ T A 4 0 0 A ^> * 'J 7*0 -y ? (4 . 
MPE GJiftSU 1 0 0 rt^WIWKSkk LT V>4 . M P 
EGJOJIfSl 0 0(4. firaWflJtlSa**?-^** 
rtl/C**y4 0 0fc:7?-fe.*-r4. ^-C^atMhWR 

^i^c. mpe Gimifrwmzmmmzwmzti 

V\ MPEGfflB»^rt«(Cf^>*y7*D??«:* 
4 *6 i fc i fcTOSTJb & . H 1 fcEM*S ftfcWtfif! 
Oi§£. lO^mtfcV^, MPEG«WI&1 

0 0(4. ^-y^payeA-^^jEft/utaatsii 

fcVCD (4£(4DVD) YJA7*t1 i sX ; fUZV& 

tmmz%<o®&. ^^mwrnt. ^h^yt 

a-^^fAfi«7K l^^JSJCT«Kr> * U SHOOS 
[00 17] Hl£*§*UfcMPEG*SI»l 0 0(4. 

ms-hi a^i: m p e Gmmnmtnmoj >f- 

7x~Xb IXmmZtl&CDJ y^-7i-^i/'i 
-;H lOtflliS. d(7)ft^®(4. ;«lt«MTUilB 

DVD?**. a*<0«KT1i. CD-f^-7x-^ 
110(4. xU7;^iM§ni»MPEGffi8|7*--7>y 

mmmizxhTZtitiT-fZTf-txt&frbX'b 

fflmMtTjkZtlX^^W. CD4>?-7 x.-X 

1 1 0(4*K LT. ^aS<7)(*lgPlHlKCfc(tSMPEG 

fwattmtists&mtfht. frKixmztitzx* 

T-^(4. **l*»6F I FO 77- 
XhTVh) 1 12Jc-BHWS*i. -eL-CH=5rl»J!ffl 

[00 183 CD4y?-7x-Xl 10(4. t-^/n" 
XMEM-BUSS-^-LT. MPEGJfUI&l 00<OS 
O«O0S5(Ciig^$ai». «*Wfcr, E^OHSgWT'(4. 
T-^UMEM-BUS±tCff«-i«ia»Jflf»ffl 
-X* k«r&^ t 'J >-^tA4 0 0(4. ilrttffllt 

# * . m p e Gj&as i o o ®±nffiia!re ya-/K4 

4fc. •5-n4»A < i!)^-ri.fcl=(c^ ; eyxXTA4 0 0€: 



(5) 

7 

[00 19] OOWl^y'i-M: 
(1. isAT-MZftLAM V?-7x.-XZW&thC 
D>fy;-7i-Xl lOOffiC, CPU1 20. MP 
EG^f3-^130. P C MJfUIts 1 3 2 . MPE 

'Jffll»»15 0*«*4fi*. ±»LfcJ:3fc* Cft^O 10 
tv-'i-;Mir-^''N*XMEM-BUS±H^fiEL. M 
PEG^flS^l OOtfKftU CD>fy^-7x-^l 
1 0£tf LTSflLfc^V-Xi^MPEGr-?*' 

A 4 0 0 i 7 9 ±xt h i S . 

[0020]CPU120li, MPEGT-tmrnm 

tZtSWXVL P E G$m$s 1 0 0 ifa.-lUrm 
£*wi'-*-y#HH&S;h.4 fc . C P U 1 2 0(1, ^7* 20 

7-fe*-f4*fcit#*-4*><0?fcS. **>JIB»P8l 5 

0#, r-^^MEM-BUS^LTifeOid*^ 

OO^OT^-feXftfci^-t&i:, f^^ya-zK flP 
*>CD^fy^-7i-Xl 1 0. MPE Gf^f3 —f 
130, PCM&g&l 3 2. MPEG«if3-/l 
4 0, B*««^14 2feJ:t^CPUl 2 0«0'f* 1 A>a 30 
^LT**'JjfiB4 0 0fc7?-fe* 

[0021] iH#tU4ffl»o i 3 (c , &SI<Ot-*>< 

-BUS^77HrX*fcffiSj*&*>ag'e*6. t£* 
*>MPEG«81»?tt. iOftaW4HSSiifc*ffiT* 

[ 0 0 2 2 ] 0 1 iZ^Ztltz'^- F?x7ltl£flfc>*£ 

cm. mpe Gmm 1 0 0 rtoffiftowe ^ * 

¥£T*T- ?A'XM E M - B U S±«07 £W.Wf 

mpe Gjoass 1 0 0 rtwwfit yji-A^-t-n-f 

ftfl. T-^AttMEM-BUSfctfLT.** 1>SE)S4 50 
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oofctsasiiijaw-tt. ^ty8i«»i5 0Kistts 

[0023] <£LT. MPEG«a&100|*iaCPU 
12 0(i£fc. MPEGfiEff-^?-. fR». ttflL 
J:tXMPEGaai*!t!fflLfcflEllT-^*»^6fl!W)i 
Hfflr-^-fc^^H^JiraWiaff^l^o. Hie* 

ztuz'\-\ i *>x.Tf)weii. ±^L^iat, cD-f 

y;-7x-xi 10(1, J*Sy-*a»6-aw>JEEBr 
-^cO^UT/l'b' y h^gfiL, *LT*S>»IMPE 
GffiBr-^fc^tyWSWOO^CDJflF I F04 2 
2lZZh7?l. l&UziolZ. COi&gd. **'J 
ffl»»15 0fcJ:*1M3fc£»fc"*-*. W>>£>, 7r 
-A^xr/i^f-ywstOP^TC, cpui20(i£fc 

CDfflFI F04 2 2fr6fc*U^f-*«l!?a«*3&fT 

1 2 i: SWRA-y 7 r 4 1 4 (c«i-Wix h TfS . 
[0024]-*, MPEGf^f3-/130i:MP 
EGB|fc«T3-^l 4 011. *t«f-4«*feJ:tftt»T 

[ 0 0 2 5 ] #J;L(f , MPEGMf3-/14 0i^ 
*y**4 0 0(C7?-fe.*18Sr*Si:Sli. **Ui« 
0 $J ffiS 1 5 0 'vcOilWIgV D - M E M_tfc D?XXh 

m-wii&t. **'jwwbi soti. ±iau^xxbSr 
■cfl«u -etr^^'jjaasi socji&mss^ 

f-^UMEM- B U S^r^-feXSrfF^-TS 
f&ftff. MPEG«ff3-^ 1 4 0(ir-^A^M 
EM-BU Si:itlX^^ ] J'MM4 0 O^^t'JT^ 

[0 0 26] MPEGIjMRT3-^14 0{i*il*»fe. 

w*tf. asjeLfcfflt, wt»^*yjHB4oo^)«a^< 

v7r4 14tXhTS*l.TV^T-^*«lSRL. CP 
U 1 2 0fc < to-C*nJai9t»a!SfL. *LT«ttA*-y 
7r4 1 4(C»#a4*lTVVt£E»*«-f-^^!SlS 

Hff-ri.. MPEG^«r3-^14 0{i^^, 

'JfiS4 0 0rtW7U-AA-y7r4 3 2t^h7*r 
*. *LT, 7W-A/<v7r4 3 2K:^hrSilfcT 

LT, «C«W«KHSl4 2CJ->TiJ»S*i4. Ktt 
«a»14 2(i**i*>4>, 4lSLfclSft*«MRaj*. BP 
%HlO*&t»iNTSC<i#k LTffi^f 4. 
J: dfc, BKiTOaSsI 4 2(1, «W)*£lcttPAUI# 

[0027] *>< LX , BHK«il*SLfc-'N-H»>x 
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7®f8.£Ht2>MPEG9m%sl0 0lZt5^X. CPU 

1 2oti, MPEGEmT-fnmmt. watim 

Wttilf. CPU12 0J4. ^^SSfltWafl; 

a Ltz i: o Jc . P E GMIIi . IKftftSft 

JgftT'Ji. -ICPU l lOffTnfy&jV-Teyxf- 
•y TKftVr £ fc x MPE G*«I2I 1 0 0 ft<T)£X <9«S 10 

^<tt lo^^^SiiSrgttl.. H*fc, CPU 

1 2 0**lifMi*fc. •ea*>'i4>^-^yS:|?ffL 

EM-BUSO^'^h'ilS-Mtttl). MPEG 

ioo fiKDt'nmm* ^-ywf-^<xME 
t^.^^yl-|>-B#^ro/7^-7 , t^ c p u i 

2 0 V h 7 -y ill. Ll£ Uf IS4rt 6 . - <0 h 20 

^'yrsft-cv^anigii. t-m'mem-busa>' 

CPU 1 2 0HJ;-?Tn y^'7* yT$il'CVii>^:a6 s £ 

^ttfflFgSixSK&l). *»<LT. **>*»Mi. MP 
E G^an i o 0 iftmizM P E Gf- 9<r>fmZ Hff 

[00 283 mitt. CDH^y (flJ8J<7>CD7r$ 

*'J*if4 0 0l*]cD£03CDfflF I F0422*<MPE 
G*!Ml 0 0£^rta»ft^#h/U*-y?*#J«W- 
•SJofc&S. flywMPEG«SMMcJoTSflJS*i 
ifcfflffiflBfeKffitt. JlfcT-^UMEM-BUSfc 

fflt'tf H/M-y^tf^jS^ilS. MPEGJtQS^I*!^ 
TOMEE i^' a-ywc* L < R tflBtKWPJS £ J: 

oiz^ ztvhtfM^vjfivx'm&th-stmftbh. 40 
**i&#i-3*wi/-7Vi«:igi6u tlx 

[ 0 0 2 9 ] @2fcL il[S;l^-T-CSl^|.^<OMP 
EGSaa^<07r-A'>xT(7)SBgSr^1-7n-^-+- 

hx-hh. z<m*<ri)v-^y\tmmL9iBLmzm^ 
xa*). *lt*m^>wiusmpegjb>7*-*«> 

OCPUl 20l,ZX-r>xm¥f$tllZcr>miCr)yr-A 50 
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•7X7A-— fyJi, -B^T-yr2 0 0TX^-M-|) 

k. ZTvT22 0frh\mm-thmtiti>v-7X'h 
mpegmsiooj4» ±x(r>mftzti?>®mz 

ftth i&ft&fo&<7)ft&&#Z . M P E G^JtSrHfir-T 

[0030)02 iz^-tmctmw^-rx'H. mpe 

CD>fy^-7i-^l 10. MPEG^f3-/l 
30. PCMSIPIggl 32. MPEGWfilT=J-ri4 
OfcitfCPUl 20lt£X, f-^A'XMEM-BU 
S\,z79**-rh>£m(r)hht%\i.. *V)Umsl 5 

•y^2 10lC*jV^»Jg8il, *lXZcr>&%MZ3Sg 
[0031 ] H2fc*JWt , flHII/P-f-yii. «»ICX 

f7r2 2 ox'mu^fflfemmx'b&frm^nfe 

+&. i08t£ff«Xr'yr«>fcftfc:. CPU 12 00: 
;p-^yjixr-y7"2 2 2t^>yri-|.. £i-CJ«fi 

xvm&tihmmitiAtmrti. zmvmztif: 
y-fii—j- yx-ii. c p u i 2 o iax * *S4 o o £ 
xhTZtix^&EMgjZT-fiznm-t&T-fzm 
. m^mx\ c p u 1 2 oj4a#s<ifcffii» 

y&*T-yT2 2 2X'W£W : KlZtlZ>~Tu7 y JSt? )\, 

tftCXf y r 2 3 0 . 
[0032] tL. ;nt<±i£{=» Xr-yr2 2 0-C-C 

PU 1 2 0*qDJ»»?'«'9^MI*«!S:v^i:flJtLfe4>, 

H 2 <?»l- f - XiXf -y 7* 2 3 0 CJIttf . 
[0 0 33] n®\,zLX. ^r>yr2 3 0T'{±, CPU 
12 0Ji, MPEGJ&aisl OOOCD-f 9-y±-X 

(C J ^»y-^*»fe»aiS<lfcC Df-^M P E 

?n-rv>si:^« N cpui 2omizf^>f 
wsmtUB k Lximtf*ziiz>~m(omft$:$mi-z> 

C*L^>(iCPU12 0*»CD-f 
7x-Xl 1 OSr^L-C^CDr-^S-^JI-^it 
S-^T'V^I. . MPE GS?»ft<7)gi3lfc LTfl^flft: 
- ^ K2t£E-t !. r - ^ «i , -eii*»A>X*'J« 
i®4 0 0tctii7J$^. JWW§nfc«MR^-^li4fc. 
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1 1 

tl. -g-O&Ute* * u 4 o o <mm><v 7 r 4 1 4 tctb 

7-£S4§ U AT-/T2 4 0 ittfJ: o IzHfflttZ . 
[0 0 34] t,L^rA*<X-f x7-2 3 0t1llfigii?aj 

QX')V-^-y\i. CPU1 2 0lzX->X987*tit>mz 
PftBC LT4Mfc*f-y7"2 4 2fcf®A%$*U>g& 
SMPEG^a^fife^^T'&Sj&^S-WirrS. t 10 
L-YxXT&iKf. CPU1 2 0l*7v7y&#t&crm. 

yj^mm^mi. iv-^ym.m&mmztihx 

T-y7220t,zm&. 

[ 0 0 3 5 ] ft#0)M p e GSaaSffl^ll2 £7)7 r -A 
2. 2 3 2fc«fct/2 4 2£l«ga%£ft£»fm. S£ 

nggnraiA. B«j:vcjj«a»Em"5jis*i 

[0 0 3 6] H3^7Q-f--*-bfc^M69i*5lt* 
0»i, MPEG&aS§7r-A'7X7yU-?-y0)fl2frW 
$rtf--tfXff»tM ?A-£&#U ifUCJOMPEG 

-?-+-Hi» & U^HStWCff 5 MP EG 30 

«iaiSffl<07r-A'>xr;l'-f->'&^LTV^. Ctf) 
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1. Title of Invention 



ADAPTIVE-SELECTION METHOD FOR MEMORY ACCESS PRIORITY 
CONTROL IN MPEG PROCESSOR 

2.Claims 

L An adaptive-selection method for memory access priority control in 
MPEG processor, said processor comprising: 

an input interface for receiving compressed data and generating MPEG 
compressed data; 

a central processing unit for parsing audio and video compressed data 
from the MPEG compressed data; 

an audio decoder and a video decoder for decoding audio and video data 
from the audio and video compressed data respectively, 

an audio processor and a video processor for generating audio and video 
decompressed output signals from the audio and video data respectively; and 

a memory controller arbitrating the access right over a data bus storing the 
MPEG data, audio and video compressed data, audio and video data in a 
memory; 

wherein the input interface, the central processing unit, the audio and 
video decoders, the audio and video processors and the memory controller are 
linked together over the data bus for communicating data therebetween; the 
adaptive-selection method is an endless routine and comprising the steps of: 

raising the access priority of the central processing unit to the data bus if 
the central processing unit needs to perform initial audio decoding, and lowering 
the raised access priority after the initial decoding of the audio data; and 

raising the access priority of the central processing unit to the data bus if 
the central processing unit needs to parse the audio and video compressed data, 
implementing the parsing of the audio and video compressed data by the central 
processing unit, and lowering the raised access priority after the parsing. 

2. The adaptive-selection method of claim I, wherein the step of raising 
the access priority of the central processing unit to the data bus if the central 
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processing unit needs to parse MPEG compressed data and then implementing 
the initial audio decoding further comprises: 

the central processing unit retrieving the MPEG compressed data stored in 
the memory via the data bus for parsing to generate the data corresponding to the 
audio compressed data and the data corresponding to the video compressed data; 

storing the data corresponding to the audio compressed data in the 
memory via the data bus; 

initial decoding the data corresponding to the video compressed data to 
obtain the video compressed data; and 

storing the video compressed data in the memory via the data bus. 

3. The adaptive-selection method of claim 2, wherein the step of raising 
the access priority of the central processing unit to the data bus if the central 
processing unit needs to parse MPEG compressed data and then implementing 
the initial audio decoding further comprises: 

the central processing unit retrieving the data corresponding to the audio 
compressed data stored in the memory via the data bus for initial decoding to 
generate the audio compressed data; and 

storing the audio compressed data in the memory via the data bus. 

4. The adaptive-selection method of claim 3, wherein the input interface 
is a CD interface for receiving MPEG compressed data generated by a Video 
Compact Disc. 

5. The adaptive-selection method of claim 3, wherein the input interface 
is a CD interface for receiving MPEG compressed data generated by a Digital 
Video Disc. 
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6. The adaptive-selection method of claim 4, wherein the CD interface 
further comprises a serial-to-parallel converter for converting the serial 
compressed data generated by the Video Compact Disc into parallel data. 

7. The adaptive-selection method of claim 5, wherein the CD interface 
further comprises a serial-to-parallel converter for converting the serial 
compressed data generated by the Digital Video Disc into parallel data. 

8. The adaptive-selection method of claim 3 wherein the input interface is 
a digital broadcast receiving interface for receiving compressed data generated by 
a digital broadcast station. 

9. The adaptive-selection method of claim 3, wherein the audio processor 
is a PCM processor for generating PCM output as the audio decompressed output 
signal. 

10. The adaptive-selection method of claim 3, wherein the video 
processor is an NTSC processor for generating NTSC output as the video 
decompressed output signal. 

11. The adaptive-selection method of claim 3, wherein the video 
processor is a PAL processor for generating PAL output as the video 
decompressed output signal. 

12. The adaptive-selection method of claim 3, wherein the video 
processor is a VGA processor for generating VGA output as the video 
decompressed output signal. 

3. Detailed Explanation of the Invent 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates in general to the memory access priority control in 
MPEG (Motion Picture Experts Group) circuitry, and in particular to an adaptive- 
selection method for memory access priority control in an MPEG processor. 
More particularly, this invention relates to an adaptive-selectioD method for 
dynamic control of memory access priority in an MPEG processor foT improving 
decompression performance by reducing unnecessary takeover of the system 
resource. 

Description of the Related Art 

As a result of advancements in fields including the digital signal 
processing technology, material science, as well as laser engineering, storage and 
retrieval of audio and video signals in digital format have become the selection of 
nature for high-fidelity sound and motion picture reproduction industry. In the 
broadcast of entertainment programs, there has been the similar trend of change 
toward digital format and away from the aging analog format that laid its 
technological basis several decades ago. 

Due to the huge installation base of analog receiver equipment at the 
consumer end such as television sets and radio receivers, other than the last 
segment of signal transmission to the subscriber end is still implemented in the 
analog scheme, there has been the ever popular use of digital format when the 
program signal is manipulated or processed, either in the process of 
storage/retrieval or transmission. For example, satellites broadcast digital signals 
to ground stations, which then convert and relays the program signal in analog to 
the subscribers' houses via the cable network. There has even been several 
proposed standards for all-digital broadcast systems such as those incorporated 
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with the widely expected High-Definition TV (HDTV). The above-mentioned 
trend of switching away from the analog toward the digital processing scheme is 
because, based on what arc currently available, the technology of digital storage 
and retrieval for audio and video signals, better than its analog counterpart, 
provides much better results. Digital processing provides virtually the only 
means for superior quality of sound and video reproduction in the cost-effective 
manner that human physical perception capabilities of both hearing and vision 
can demand. 

Among the various digital signal compression/decompression schemes, 
MPEG standard, either MPEG-I or MPEG-I1, emerges as one of the most 
promising and widely-accepted in the multimedia industry. At the signal 
decompression, namely, the reproduction end, like many others, the MPEG 
scheme relies on the use of digital signal processing (DSP) circuit elements to 
implement data retrieval for the playback of programs from a source that supplies 
signals containing compressed audio and video data. The source of compressed 
data for the MPEG processor circuitry in a playback device may be, for example, 
the latest members in the popular Compact Disc (CD) family of data storage 
formats that include the Video CD (VCD) or the Digital Video Disc (DVD). Or, 
the MPEG processor circuitry may also receive its compressed data signal source 
from a digital broadcast station. 

To implement the audio and video signal reproduction utilizing 
compressed data fetched from signal sources in a multimedia application that 
employs the MPEG standard, dedicated digital electronic hardware circuitry 
known as MPEG processors must be used. These MPEG processors may be 
constructed utilizing digital circuitry elements built around digital signal 
processors and microprocessors that execute a firmware scheme for the 
implementation of the MPEG decompression operation. Memory resources are 
also used in the process of implementing the MPEG decompression. In fact, 
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MPEG processors rely heavily on the use of memory subsystem as the 
multimedia data is being decompressed for program playback. 

However, conventional hardware modules in the digital electronic 
circuitry that implements the MPEG standard of audio and video signal 
decompression employ a fixed memory access priority in a small and self- 
sustained firmware system. In such conventional MPEG systems, utilization of 
system resources can not be optimized to take full advantage of the supported 
bandwidth of the data bus that links the CPU, the DSP (digital signal processor), 
the memory and the supporting logic circuitry of the system together. As is 
familiar to persons skilled in the art of digital processing, unbalanced use of 
resources in a digital system can be translated directly into the waste of overall 
system power. Increase of the performance capabilities of many of the 
constituent parts in the system will be necessary. Such performance increase is 
necessary in order to achieve the same level of system processing capability as 
that which has well balanced use of resources. In other words, an MPEG system 
conducting unbalanced usage of resources (including the bus bandwidth) among 
all the constituent modules would require the use of cither more powerful CPU, 
DSP, or other circuitry when compared to the one that has well-balanced system 
resource utilization. 

In particular, in the case of MPEG decompression operation, if the 
memory access priority is fixed among all the functional modules in the MPEG 
processor, there would be the phenomenal wastes of memory bus bandwidth as 
the CPU is trapped in an endless scanning firmware loop. On the other hand, 
whenever any module in the MPEG processor requires to access resources over 
the system bus, it is frequently the situation that the bus is occupied. In this case, 
the requesting module has to be put to waiting status. The result is that the 
system spends considerable time for the controlling CPU to execute its polling, 
while the DSP section of the system jams along the way trying to gain access to 
the bus for accessing data in the memory subsystem. 
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SUMMARY OF THE INVENTION 

It is therefore an object of the invention to provide an adaptive-selection 
method for memory access priority control in MPEG processor for achieving 
more balanced utilization of memory bus bandwidth. 

It is another object of the invention to provide an adaptive-selection 
method for memory access priority control in MPEG processor that achieves 
more balanced utilization of memory bus bandwidth for improving overall MPEG 
decompression performance rating. 

It is yet another object of the invention to provide an adaptive-selection 
method for memory access priority control in MPEG processor that achieves 
more balanced utilization of memory bus bandwidth by dynamic priority 
adjustment of access rights to the system bus for improving overall MPEG 
decompression performance rating. 

The present invention achieves the above-identified objects by providing 
an adaptive-selection method for memory access priority control in MPEG 
processor. The processor has functional modules that include a CPU for parsing 
the audio compressed data and the video compressed data from he MPEG 
compressed data, and a memory controller is used to arbitrate the access priority 
of each of the modules over the data bus via for accessing the memory. The 
access priority of the CPU to the data bus is maintained at a relatively lower level 
except when the CPU needs to perform parsing on the MPEG compressed data 
and implementing the initial decoding of the audio compressed data. The use of 
data bus bandwidth is therefore balanced among all the system resources thereby 
increasing the overall system performance. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 
Refer to FIG. 1, a block diagram is shown depicting the internal 
configuration of a typical MPEG processor. Hardware circuitry structural 
configuration and general operation of such an MPEG processor is examined for 
the purpose of the description of the invention. 

As is illustrated in the block diagram, an MPEG processor, generally 
designated by the reference numeral 100, has a number of functional modules 
inter-linked together by a data bus and a network of several control signal lines. 
The MPEG processor 100 receives input compressed data complying to the 
MPEG compression standard at one end, and produces decompressed audio and 
video program signals at the other after processing. 

In the illustrated example, the MPEG processor 100 receives a string of 
compressed data from a CD compatible device, which may be a VCD or a DVD, 
and generates PCM signal as audio output, and NTSC signal as video output. As 
is well known, input to the MPEG processor 100 may also come from a 
multimedia signal source such as a broadcast station transmitting digital signals 
complying to the MPEG standard. On the other hand, the video output signal as 
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generated by the MPEG processor 100 may be a PAL signal or may also be in the 
form of, for example, the standard VGA format popular in the personal computer 
industry. This video output signal can then be relayed to appropriate circuitry for 
further processing and display. 

In the hardware configuration of FIG. I, the MPEG processor 100 
operates to decompress its received MPEG data in cooperation with a memory 
system, generally identified by the reference numeral 400 in the drawing. In this 
described example, the memory blocks in the memory system 400 necessary for 
the implementation of MPEG decompression scheme is physically independent 
from the MPEG processor 100. The MPEG processor 100 accesses the memory 
400 via the data bus connecting between the two. As persons skilled in the art 
should all be well aware, this use of memory block arrangement physically 
external to the MPEG processor is not absolutely necessary. The inclusion of 
working memory blocks internal to the MPEG processor is also possible. In the 
case of the illustrated example of FIG. I, in one particular situation, the MPEG 
processor 100 can be one incorporated in the VCD (or DVD) drive subsystem 
installed to the expansion bus of a personal computer system. This specific 
arrangement may take a designated memory segment of the addressable memory 
space in the host computer system as die working memory area. 

The MPEG processor 100 as illustrated in FIG. 1 has a CD interface 
module 1 10 that is used as the interface between the processor itself and the 
MPEG compressed signal source. This signal source can be a CD compatible 
device of either VCD or DVD, as in this described example. Under normal 
situations, the CD interface 110 receives data signals prepared in the MPEG 
compressed format mat is transmitted in serial. This is because standard CD- 
compatible drives, like many other magnetic media-based drives, access data 
stored on the surface of the storage media thereof in a stream of single bits. 
Though not shown in the drawing, the CD interface 1 10 may thus include serial- 
to-parallel conversion circuitry that converts the received serial data into parallel 
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for subsequent processing in the processor internal circuitry as per the 
specification of the MPEG standard. The input data thus processed is then 
buffered in a FIFO (ftrst-in first-out) 112 and can then be cranked out to the 
subsequent circuitry module in the processor 100 for further processing. 

The CD interface 1 10 is linked to the rest of the circuitry of the MPEG 
processor 100 via a data bus MEM_BUS. Essentially, in the depicted example, 
the memory system 400 that serves as the working memory for the processor 
reside on the data bus MEM_BUS, as is seen in the drawing. The major 
functional circuitry modules of the MPEG processor 100 also reside on this data 
bus so as to be able to access the system memory 400 as they operate. The bi- 
directional indication of the bus segments leading in and out of the functional 
modules in the drawing schematically points out the fact that data are transmitted 
bi-directionally, as the need arises. 

The functional modules in the MPEG processor 100, other than the CD 
interface 1 10 that provides an input interface to the system, include a CPU 120, 
an MPEG audio decoder 130, a PCM processor 132, an MPEG video decoder 
140, a video processor 142, and a memory controller 150. As mentioned, these 
modules reside on the data bus MEMBUS, allowing to access the system 
memory 400 as the MPEG processor 100 operates to generate audio and video 
outputs from the MPEG data received over the external source via the CD 
interface 1 10. 

The CPU 120 may be a microprocessor or microcontroller that executes a 
firmware routine for coordinating the operation of the functional modules in the 
MPEG processor 100 in the process of MPEG data ^compression. Once the 
routine is started, the CPU 120 coordinates all the functional modules in a pre- 
programmed priority scheme that allows each of the modules to access the 
memory resource when required under control of the memory controller 150. 
When the memory controller 150 grants the right of access to the memory 
resource 400 via the data bus MEM BUS based on the prioritized scheme to any 
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module, the module, namely any selected one among die CD interface 110, the 
MPEG audio decoder 130, the PCM processor 132, the MPEG video decoder 
140, the video processor 142 and the CPU 120, is then allowed to access the 
memory resource 400 independently. 

As persons skilled in the art should all be familiar with, multiple devices 
residing on a common data bus is allowed to access the shared target memory 
resource one at a time. This is a process of competition over the access right to 
the data bus MEMJBUS conducted under the set scheme of priority 
determination. In the conventional MPEG processors, this scheme is a fixed 
method. Such prior-art priority scheme requires the controlling element, the 
memory controller 150 in the case of the discussed hardware configuration of 
FIG. 1 , to monitor the requesting status of all the functional modules, and grants 
the access right to the data bus for memory access based on the priority method 
embedded in the firmware routine. 

In the case of the depicted hardware configuration example of FIG. I, the 
functional modules in the MPEG processor 100 are coordinated under arbitration 
by the memory controller 150 to gain access over the data bus MEMBUS in an 
orderly manner. It should be pointed out that each of the functional modules in 
the MPEG processor 1 00, except being tied to the memory resource 400 via the 
data bus MEMJBUS, is also equipped with additional handshaking control signal 
lines connected to the memory controller 150. These control lines facilitate the 
control of each of the modules' access operation to the memory resource. 

And, the CPU 120 in the MPEG processor 100 is also responsible for the 
parsing of the MPEG compressed data into the audio, video and other supporting 
data segments constituting the compressed data complying to the MPEG 
standard. In the depicted hardware example of FIG. 1, the CD interface 1 10, as 
described above, receives the serial bit stream of compressed data from the 
external source, and then stores the received MPEG-compressed data in the CD 
FIFO 422 of the memory resource 400. As described, this process requires the 
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coordination by the memory controller 150. Then, under control of the firmware 
routine, the CPU 120 also implements parsing on the data retrieved from the CD 
FIFO 422, and then stores the generated audio and video compressed signals in 
the audio buffer 412 and the video buffer 414 respectively. 

On the other end, the MPEG audio decoder 130 and the MPEG video 
decoder 140 substantially play the role of audio and video DSP that actually 
crunch their respective data for decoding to obtain the corresponding audio and 
video data in the uncompressed format. As is well known, these operations 
involves the use of decoding algorithms. 

For example, when the MPEG video decoder 140 requests to access the 
memory resource 400, it flags the requesting signal over the VD_MEM control 
lines to the memory controller 150. The memory controller 150, upon receiving 
the request, arbitrates based on the predetermined memory access priority 
scheme, and if the arbitration result as achieved by the memory controller 150 is 
to grant the access to the data bus MEM_BUS, MPEG video decoder 140 may 
then initiate its memory access in the memory resource 400 via the data bus 
MEM_BUS. The MPEG video decoder 140 may then, for example, retrieve the 
data stored in the designated location, the video buffer 414 in the memory 
resource 400, for performing the processing of the compressed video data which 
were previously parsed and written in video buffer 414 by the CPU 120. On the 
other hand, the MPEG video decoder 140 may, for example, also store its 
generated data to the designated location, the frame buffer 432 in the memory 
resource 400. And, this data stored in frame buffer 432 may later be retrieved by 
the video processor 142 in a similar manner involving the arbitration of the 
memory controller 150. The video processor 142 may then output its generated 
result as the video output, an NTSC signal in the case of FIG. 1. As is well 
known, the video processor 142 may then output a PAL signal in another case. 

Thus, in the MPEG processor 100 having the hardware configuration 
outlined in FIG. I, the CPU 120 is required to perform the parsing of the MPEG 
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compressed data and the initial audio and video decoding in an efficient manner. 
In other words, the CPU 120 must be assigned high priority of access right over 
the data bus to conclude such parsing and initial decoding as fast as possible. As 
mentioned above, prior art MPEG processors facilitate this operation in a fixed 
priority scheme. In such fixed priority methods, once the CPU 120 is engaged in 
the steps of the program loop, all the functional modules in the MPEG processor 
100 are not allowed to perform their respective function call operations. This 
fixed priority scheme suffers at least one major drawback. Namely, CPU 120 
itself also consumes bandwidth of the data bus MEMBUS as it performs its 
routine and access the memory resource 400. Therefore, there is frequently the 
case that the CPU 120 is trapped temporarily in the program loop scanning to see 
if any functional module in the MPEG processor 100 requests for access to. the 
data bus MEM BUS. During this trapped period, all the functional modules are . 
not allowed to perform their respective functionality as the data bus MEM_BUS 
has been locked up by the CPU 120. Thus, the situation frequently ends up that 
the MPEG processor 1 00 spends more time in looping than actually performing 
the MPEG data decompression. The overall performance of these prior art 
MPEG processors employing fixed priority scheme are therefore quite inefficient. 

For example, due to the fact that CD drives (including VCD and DVD, the 
latest members developed out of the very original CD family) outputs data in 
serial format, it is very likely that an empty CD FIFO 422 in the memory 
resource 400 constitutes the bottleneck of the internal operations in the entire 
MPEG processor 100. A bottleneck is formed in such a situations since the fixed 
priority method adopted by these prior-art MPEG processors does not have the 
flexibility of allowing other functional modules that really needs to access the 
data bus MEM BUS for performing its function. They will have to rotate in the 
endless cycle as all the functional modules in the MPEG processor are equally 
assigned the same priority. This requires mat each of them be rotated in a loop, 
and each has to follow the same sequence of steps before can get attended. 
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FIG. 2 shows a flow chart that outlines the firmware routine of a 
conventional MPEG processor operating in an endless loop. This prior-art 
routine is based on a fixed priority method and is used for controlling the 
implementation of the decompression operation performed over MPEG 
compressed data received externally. . As is illustrated in FIG. 2, this prior-art 
firmware routine executed by the CPU 120 in the hardware configuration of FIG. 
1 is a continuous loop that cycles from step 220 once started at step 200. 
Specifically, when the routine starts at step 200, the MPEG processor 100 sets up 
the initial conditions for the priority scheme for all the functions to be performed 
by the processor in the process of implementing MPEG decompression. 

In the prior-art endless routine of FIG. 2, all the functional modules in the 
MPEG processor 100, including CD interface 112, MPEG audio decoder 130, 
PCM processor 132, MPEG video decoder 140, video processor 142 and CPU 
120, are all arbitrated by the memory controller 150 when the need to access the 
data bus MEM BUS arises. Since the memory access priority has been set in 
step 210, and no further step alters this priority, all the basic functionality of 
either the compressed data parsing, as well as the audio data and the video data 
decoding, are allowed to enjoy the same and un-altered priority level. 

In FIG. 2, the cycling routine first checks to see if the audio decoding 
functionality is necessary at step 220. For this decision-making step, CPU 120 
determines whether or not it is necessary to perform audio decoding. The routine 
jumps to step 222, where the endless routine branches out of the loop temporarily 
to perform a function call by executing a subroutine, namely function call A as 
identified in this step block. In this called subroutine, CPU 120 decodes the data 
corresponding to the compressed audio data stored in the memory resource 400. 
After decode, CPU 120 then outputs the decoded compressed audio data to the 
memory resource. This is implemented by the CPU 120 via access to the data 
bus MEM_BUS by the memory controller 150. After this, the program 
subroutine generally outlined in the program step 222 can be concluded, and 
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program control may thai be returned back to the main cycling loop. In other 
words, the loop transfers to step 230 for further processing. 

It on the other hand, CPU 120 decides in step 220 that it is not necessary 
to perform initial audio decode, the routine of FIG. 2 will then proceed to step 
230. 

At step 230, in a similar manner, CPU 120 determines whether or not the 
CD data or MPEG bit stream as extracted from the external source by the CD 
interface 1 10 of the MPEG processor 100 should be parsed. If the functionality 
is requested via proper flagging, CPU 120 then branches out of the main program 
loop again and coordinates to perform a series of operations identified as function 
call B outlined in the program step 232. These included CPU 120 parsing the CD 
data obtained via the CD interface 1 10. The MPEG bit stream is also subject to 
system level parsing. The data corresponding to the audio compressed data 
obtained as a result of the MPEG parsing operation is then output to the memory 
resource 400. The parsed video data is also decoded by the CPU 120, followed 
by the initial video decoding, and the result is then output to the video buffer 4 14 
in memory 400. Then, program transfer is again returned to the main loop, and 
continues to proceed at step 240. 

If the system decided that the program branch to function call B at step 
230 is not necessary, the main cycling loop then advances to step 240. The 
routine decides at step 240 whether or not further MPEG decompression 
functionality generally outlined in the branched step 242 as function call C as 
performed by the CPU 120 is necessary. If yes, the CPU 120 coordinates to 
proceed the program branching accordingly and then returns to the main loop. If 
the result of decision is negative, the loop just maintains in the main program 
cycle and gets back to step 220, where the routine cycle is repeated again. 

In the firmware routine of FIG. 2 for the conventional MPEG processor, 
the services to the function call subroutines branched out of the main cycling 
loop, namely operations outlined in steps 222, 232 and 242, are arranged in the 
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fixed scheme of attendance. As mentioned above, there is considerable time 
wasted in cycling through the main program loop as function calls A, B and C 
would have to be cycled several times before the service modules of any of them 
can actually be executed. 

An embodiment of the invention as demonstrated in the flow chart of FIG. 
3 has a dynamic service priority assignment scheme to improve the effective 
service duty cycle of the MPEG processor firmware routine, thereby promoting 
the overall MPEG decompression efficiency. As is illustrated in FIG. 3, the flow 
chart shows the firmware routine in accordance with the preferred embodiment of 
the present invention for an MPEG processor. This routine is used for 
controlling the implementation of a decompression performed over the 
compressed data complying to the MPEG standard 

For a detailed description of the firmware routine outlined in the flow 
chart of FIG. 3, still consider the use of an MPEG processor 100 as illustrated in 
FIG. 1 . As is illustrated, this exemplified firmware routine executed by the CPU 
120 in the hardware configuration of FIG. 1 is also built around a continuous 
program loop mat cycles from step 320 once started at step 300. Specifically, 
when the routine starts at step 300, the MPEG processor 100 establishes the 
initial conditions for the priority scheme of memory access for all the functions to 
be performed in the processor in the process of implementing the MPEG 
decompression, Note, however, that this set of priority condition is only the 
initial setting, parameters of which will be dynamically adjusted as the operation 
of the MPEG processor 100 performs its tasks. 

As seen in FIG. 3, the cycling main routine first checks to see if the audio 
decoding functionality is necessary at step 320. For this decision-making step, rf 
the CPU 120 deterrnines that there is the need to implement the initial audio 
decoding, the firmware routine jumps to step 322, where the access priority of 
the CPU 120 to the data bus MEM__BUS is raised. The priority raise is with 
respect to the original level as set up in step 310 when the routine was initially 
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started. Then, the routine proceeds to step 324, where a function call identified 
as function call A is performed by executing a corresponding function subroutine. 
Similar as in the case described above for the prior-art routine, CPU 120 decodes 
the data corresponding to the audio compressed data stored in the memory 
resource 400, and then stores the result in the memory resource 400 again. This 
is facilitated by CPU 120 governing the access to the data bus MEM_BUS via 
control by the memory controller 150. After this, the program subroutine 
generally outlined in the program step 324 can be concluded and program control 
may then be transferred to step 326, where the priority level assigned to the CPU 
120 for accessing the memory resource 400 via control over the data bus 
MEM_BUS is lowered. At this moment, the CPU priority for requesting service 
via the data bus can be lowered to a level lower than the initial setting. Then, the 
firmware routine transfers to step 330 for subsequent MPEG decompression 
processing. 

On the other hand, if initial audio decoding is decided by the CPU 120 at 
step 320 to be un-necessary, the routine of FIG. 3 will then proceed directly to 
step 330. 

At step 330, in a manner similar to that at step 320, CPU 120 determines 
whether or not service to another functional subroutine is demanded. For 
example, step 330 determines whether or not the CD data or MPEG bit stream as 
extracted from the external source by the CD interface 110 of the MPEG 
processor 100 should be parsed If the functionality is requested via proper 
flagging, the routine then proceeds to step 332 to raise the priority level for the 
CPU 120 to access the data bus MEM BUS. The priority raise is with respect to 
the original level as set up in step 310 when the routine was initially started. 
Then, the routine proceeds to step 334, where a function call identified as 
function call B is performed by executing a corresponding function subroutine. 
Again, similar as was in the case described above for the prior-art routine, 
dedicated functional operations required in the process of implementing the 
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MPEG data decompression can be performed in this subroutine. For example, in 
this called subroutine, the operations include CPU 120 parsing the CD data 
obtained via the CD interface 110. The MPEG bit stream is also subject to 
system level parsing. The data corresponding to the audio compressed data 
obtained as a result of the MPEG parsing operation is then output to the memory 
resource 400. The video data is parsed, and then the initial video decoding 
performed by the CPU 120, and the obtained data is then output to the video 
buffer 4 14 in memory 400. Then, the program control is transferred to step 336, 
where the CPU priority for accessing the memory resource 400 over the data bus 
MEMBUS is lowered to normal. After this step, the routine continues at step 
340. 

L£ however, the system decided that the program branch to service 
function call B at step 330 is not necessary, the main cycling loop then advances 
to step 340. The routine decides at step 340 whether or not further MPEG 
decompression functionality generally outlined in the branched step 342 as 
function call C as performed by the CPU 120 is necessary. If yes, the CPU 120 
coordinates to proceed the branching accordingly and then returns to the main 
loop. If the decision is negative, the loop just maintains in the main program 
cycle and gets back to step 320, where the routine cycle is repeated again. 

In the firmware routine of FIG. 3 depicting a preferred embodiment of the 
invention for operating the MPEG processor, the services to the function call 
subroutines branched out of the main cycling loop, namely operations outlined in 
steps 324, 334 and 342, are arranged in a dynamic scheme of attendance priority. 
The CPU priority to access the memory resource 400 via the data bus 
MEM_BUS is only raised to a level higher than normal when necessary, and 
during all other time periods when it is unnecessary for the CPU 120 to take 
control over the data bus, its access priority is lowered then normal. As a result, 
this prevents the rise of the situation in which the CPU is inadvertently occupying 
the data bus MEM BUS when actually it is not necessary. That is, simply 
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because of the rotation of the priority list happens to be pointing to the CPU 1 20 
does not imply that the data bus would be occupied useless while some other 
functional module is seeking to gain control. In the depicted flow chart of FIG. 
3, even though the main cycling loop of firmware routine is pointing to the CPU 
120 when it is not necessary to have the data bus MEMBUS access right 
granted, there will be no obstacle for other functional modules in the MPEG 
processor 100 to gain access over the memory resource 400. This is because that 
the CPU priority had been rnaintained at its relatively lower level. Thus, the 
overall MPEG decompression performance can be substantially unproved over 
that of the prior art method. 

While the invention has been described by way of example and in terms of 
preferred embodiment, it is to be understood that the invention need not be 
limited to the disclosed embodiments. On the contrary, it is intended to cover 
various modifications and similar arrangements included within the spirit of the 
appended claims, the scope of which should be accorded the broadest 
interpretation so as to encompass all such modifications and similar structures. 

.Brief Explanation of the Drawings 

Other objects, features and advantages of the invention will become 
apparent by way of the presentation of the following detailed description of the 
preferred but non-limiting embodiments. The description is made with reference 
to the accompanying drawings in which: 

FIG. 1 is a block diagram showing the internal configuration of an MPEG 
processor; 

FIG. 2 is a flow chart showing the firmware routine of a conventional 
MPEG processor used for controlling the implementation of the decompression 
operation in a fixed priority scheme; and 

FIG. 3 is a flow chart showing the firmware routine in accordance with the 
preferred embodiment of the present invention for an MPEG processor used for 
controlling the implementation of the decompression operation in an adaptive- 
select priority scheme. 
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An adaptive-selection method for memory access priority control in 
MPEG processor. The processor has functional modules that include an input 
interface, a CPU, an audio decoder, a video decoder, an audio processor, a video 
processor and a memory controller. Each of the modules gains control over the 
data bus via arbitration by the memory controller for accessing the memory. The 
access priority of the CPU to the data bus is maintained at a relatively lower level 
except when the CPU needs to perform parsing on the MPEG compressed data 
and implementing the initial decoding of the audio compressed data. The use of 
data bus bandwidth is therefore balanced among all the system resources thereby 
increasing the overall system performance. 



2. Representative Drawing 
Fig . I 



